We have studied the natural history of a first episode of dislocation after primary total hip replacement (THR) to clarify the incidence of recurrent dislocation, the need for subsequent revision and the quality of life of these patients.
We have studied the natural history of a first episode of dislocation after primary total hip replacement (THR) to clarify the incidence of recurrent dislocation, the need for subsequent revision and the quality of life of these patients.
Over a six-year period, 99 patients (101 hips) presented with a first dislocation of a primary THR. A total of 61 hips (60.4%) had dislocated more than once. After a minimum follow-up of one year, seven patients had died. Of the remaining 94 hips (92 patients), 47 underwent a revision for instability and one awaits operation (51% in total). Of these, seven re-dislocated and four needed further surgery. The quality of life of the patients was studied using the Oxford Hip Score and the EuroQol-5 Dimension (EQ-5D) questionnaire. A control group of patients who had not dislocated was also studied. At a mean follow-up of 4. Dislocation of a primary total hip replacement (THR) is a significant complication. In 1982, Woo and Morrey 1 reviewed 10 500 primary THRs and identified an overall dislocation rate of 3.2%. Other studies 2, 3 have reported a rate of 2% to 5%. The reasons for which a primary THR may dislocate have been classified into factors related to the patient, surgeon, surgical technique, implant design and the soft tissue. 4, 5 Recurrent dislocation, defined as two or more episodes of dislocation, occurs in between 10.3% 6 and 60% 7 of patients after a first dislocation. The risk factors that predispose to recurrent dislocation include previous surgery, late dislocation, component malposition, imbalance of tissue tension, the surgical approach, the design of the prosthesis, the experience of the surgeon, the pathological diagnosis, a small femoral head, component malposition, failure of the abductor mechanism and a long femoral neck. 4, [7] [8] [9] [10] A revision operation is needed to correct the instability in between 13% and 42% of these cases. 9, 10 This wide variation is a reflection of differences in study design and patient selection.
Although there is abundant literature on the incidence, risk factors, prevention and management of dislocation, there is little information about the quality of life of these patients.
Forsythe et al
11 reviewed the functional outcome after a single dislocation of a primary THR and found a trend towards a better quality of life in the control group who had not dislocated. Chandler, Dorr and Perry 12 noted that patients who had dislocated on several occasions walked significantly slower and had a significantly reduced single limb support time than those who had not. It is not clear whether this is the same as a limp; the single limb support time was part of gait measurement in the pathokinesiology laboratory.
The aim of this study was to define the natural history of a THR that had dislocated once, to determine the incidence of recurrent dislocation and to identify the percentage of patients who needed a revision operation for instability. We also looked at their quality of life.
Patients and Methods
We reviewed all patients who had attended the Accident and Emergency department of the University Hospital of Wales with a first dislocation of a THR between January 2000 and November 2005. Their records were retrieved by searching the hospital database using the clinical codes for dislocation of the hip. Patients with traumatic dislocation of an unreplaced hip and those with dislocation of a hemiarthroplasty or revision hip arthroplasty were excluded. A total of 99 patients presented with 101 firsttime dislocated primary THRs. There were 24 dislocations in 24 men and 77 dislocations in 75 women (M:F = 1:3.3) and the mean age was 71.45 years (29 to 92).
We noted the indication for primary hip replacement, the diameter of the femoral head, the technique used for reduction, the number of hips which had dislocated more than once, the mean time to second dislocation and any need for further surgery to correct the instability. We also identified the reason for dislocation and the indication for revision. Records were analysed with a minimum follow-up of oneyear to determine the need for revision surgery. Seven patients died of unrelated reasons within this period and were excluded, leaving 92 patients (94 hips) in the study. The mean follow-up for these patients was 4.6 years (1.5 to 7.3).
The quality of life was assessed using the Oxford Hip Score (OHS) 13 (12 to 60) and the EuroQol-5 Dimension (EQ-5D) questionnaire, 14 which is a validated quality of the global health scale. The hospital records system was used to identify patients who had died and, where doubt existed, the information was obtained from the local health board. Reply-paid letters containing the questionnaires and a covering letter explaining the purpose of the study were sent to all the surviving patients. Those who failed to reply to the postal questionnaire were contacted by telephone. Of the original 99 patients, quality of life assessments were obtained for 69 (71 hips). A total of 21 patients had died, four had moved and could not be contacted, three had severe dementia and two were too ill to answer the questions. The 71 hips were further divided into three groups: group 1, a stable hip with no further dislocation and no revision operation (n = 23); group 2, recurrent dislocations but no revision (n = 14); and group 3, revision surgery for instability (n = 15). A control group was subsequently established consisting of patients matched by age, gender and head size (28 mm or less) to the study group but without a history of dislocation. Data for the control group were collected from patients attending outpatient clinics, with a minimum follow-up of one year. The mean followup was 53.4 months (12 to 240) for this group. Table I shows the demographics of all four groups. The quality of life scores of the control group were compared with those of patients from the other three groups and analysed for statistical significance.
Statistics. Statistical analysis was performed using SPSS version 12.0 (SPSS Inc., Chicago, Illinois). A non-parametric analysis of variance (Kruskal-Wallis test) was used to determine the significance of the overall differences in the mean OHS and the EQ-5D scores between the different groups at a particular time in the follow-up. Paired comparisons between the groups were made with use of the Mann-Whitney U test. A general linear model analysis of all the variables associated with the OHS and EQ-5D scores was performed. A p-value of < 0.05 was considered to be significant.
Results
Out of a total of 101 hips, 86 were replaced for osteoarthritis, six for avascular necrosis and nine for an intracapsular fracture of the neck of femur. A 22 mm head was used in 32 hips (31.7%) and a 28 mm head in 69 (68.3%). All the dislocations were reduced successfully by closed manipulation under a general anaesthesia; 61 hips (60.4%) re-dislocated more than once. The number of recurrent dislocations varied from one to ten (Fig. 1) . The mean time to the second dislocation was 247 days (3 to 1594). In all, there were 236 episodes of dislocation in 101 hips over the six-year period of study. After a mean follow-up of 4.6 years (1.5 to 7.3), 46 of the 94 hips (49%) had required no further surgery, 47 (50%) had been revised for instability, and one was awaiting revision (1%). The indications for revision and the reasons for dislocation are summarised in Table II. Table III shows the various revision procedures performed and their outcome. Excluding the patient awaiting revision and those who had a Girdlestone procedure, seven hips (15.9%) re-dislocated after revision, three recurrently. Four of the seven needed a further revision for recurrent instability, of which one has continued to dislocate and has undergone two further revisions. In all, there were 22 episodes of dislocation in the seven hips that had redislocated after a first revision.
Of the nine patients who underwent primary THR for a fracture of the neck of the femur, the hip remained stable after the first dislocation in two, but the other seven (77.8%) needed revision for instability. Of these seven hips, at a mean follow-up of 54.7 months (28 to 75), five were stable after revision but two continued to dislocate and required a further operation.
Of the 21 patients who had died, five (23.8%) were in group 1, seven (33.3%) in group 2 and nine (42.9%) in group 3. There were six (28.6%) with one dislocation and 15 (71.4%) with more than one.
Cross-sectional analysis of the quality of life of the surviving patients in 2007 revealed that after a mean follow-up of 4.5 years (1.5 to 7), 69 patients completed the OHS and the EQ-5D questionnaires for 71 hips. Data about the control group of patients were obtained prospectively for 26 hips. The mean follow-up for the control group was 4.45 years (1 to 20). Table I shows the mean OHS for all four groups. The overall differences in the mean OHS of groups 1 to 3 was statistically significant (Kruskal-Wallis, p = 0.013), whereas the overall difference in the mean EQ-5D scores was not significant (Kruskal-Wallis, p = 0.068). The mean OHS worsened from group 1 to group 2 and from group 2 to group 3, and paired comparisons revealed that the difference between the mean scores of the group 3 and the other two groups was statistically significant (Mann-Whitney U test, groups 1, 3, p = 0.007, groups 2, 3, p = 0.034). The difference in the mean scores of group 1 and group 2 was not statistically significant (Mann-Whitney U test, p = 0.917). When the OHS of patients who had undergone revision were analysed by outcome (success/failure), the differences between the mean scores of the successful group and the stable and control groups were still significant (Mann-Whitney U test, p = 0.023 and p < 0.001, respectively). However, the difference between the successful revision group and the recurrent dislocation group was not significant (Mann-Whitney U test, p = 0.068). In contrast, the differences between the mean scores of the failed revision group and the other groups were significant (Mann-Whitney U test, group 1, p = 0.008, group 2, p = 0.016, group 4, p < 0.001). Group 3 (revision surgery group) has been further split into successful or failed revision, sub-groups are compared with other groups. A general linear model of variables associated with OHS revealed that surgery explained a significant proportion (12.8%) of the variance in OHS (F 1,71 = 10.173, p = 0.02). The control group produced significantly lower scores than all the other groups, indicating better hip function than patients in group 1 (p = 0.001), group 2 (p = 0.006) and group 3 (p < 0.001). The EQ-5D questionnaire responses are summarised in Table IV .
Discussion
Dislocation after primary THR continues to be a problem. The cumulative risk increases steadily with time.
1,15 A number of hips will dislocate more than once. In our study of 101 hips, 60.4% redislocated at a minimum follow-up of one year after the first dislocation. This is higher than the highest-reported rate in the literature. Table V compares our study group with those reported in the literature. The smallest group included 29 patients 6 and the largest 331. 1 However, the original diagnosis before the primary dislocation included patients with revision of an unstable THR, a failed Girdlestone procedure or a failed THR. Woo and Morrey 1 stated that 16.7% of their hips had an operative diagnosis of some sort of failed THR. Consequently, the number of patients with a first-time dislocation after a primary THR was less than that cited in these studies, as can be seen from Table V. In all, 48 of our hips (51%) required revision for persistent instability. This figure was much higher (seven, 77.8%) in patients who had a primary diagnosis of fracture of the neck of the femur. Excluding the series by Joshi et al, 8 who included only recurrent dislocations, we had a higher incidence of reoperation for instability than any reported in the literature. The success rate after revision for instability is very variable and few authors have had excellent results. The use of the angle-bore acetabular component in revision for dislocation has a long-term success rate of 89.2%, 16 a constrained acetabular component 97.1% 17 and augmentation of the posterior lip 98.4%. 18 However, it should be noted that the use of a constrained acetabular component resulted 26 or neck lengthening. 10 This may partly explain the good results that we obtained with revision surgery compared to most other studies, as none of our patients underwent an open reduction or tissue tensioning procedures alone. In our study, excluding the Girdlestone procedures and the patient awaiting surgery, 37 of 44 hips (84%) were stable at a mean follow-up of 43.5 months (1 to 78). Follow-up of less than 12 months was available for only two of the 44 patients. They died at one and ten months from surgery, neither had dislocated.
The most common indication for revision was the number of dislocations sustained (Table II) . The reasons for dislocation were single factors in 34 hips and a combination of factors in 13 others (loosening of both components was indicated as a single factor). Of all the reasons, malposition of the acetabular component, either in isolation or combined with other factors, was the most common (26 hips, 55.3%). In six hips this was associated with abductor insufficiency, which was also the second most common single reason for dislocation in ten hips. In four of the 25 patients the malalignment of the cup was secondary to septic loosening. Abductor insufficiency was a key factor in patients who had recurrent dislocation after revision and was seen in four of the seven patients in that group. Of the remaining three patients, loosening of the stem was responsible for recurrent dislocation in one and the cause remained unknown in two others.
Patients who undergo a primary THR for a fracture of the neck of the femur are known to have a higher rate of dislocation. 27 In our series, only two of nine patients remained stable after their first dislocation. Malposition of the cup was solely responsible for recurrent dislocation in three hips and dislocation occurred in combination with abductor insufficiency in one other. There were two cases of loosening of the cup and one of abductor insufficiency alone.
Revision of a THR for aseptic loosening significantly improves the quality of life of patients in the short term. 28 Compared to primary hip replacement, employment status, exercise levels and function deteriorate significantly after a revision. 29, 30 The functional outcome after dislocation and after revision for instability has received little attention. In a series of 32 patients with an isolated dislocation and 64 control patients with no dislocation, Forsythe et al 11 looked at patient satisfaction, the level of function and the perceived level of pain using the SF-12, reduced WOMAC and satisfaction questionnaires. Although these were described as patients with an isolated dislocation, their cohort included eight patients with two dislocations and one with three. They found no significant difference in the WOMAC and the SF-12 scores, but a trend towards better quality of life scores in the control group. There was a significant difference for satisfaction scores, the patients in the control group being more satisfied. Chandler et al 12 studied the functional cost by quantitative gait analysis, and in their series of seven patients with one dislocation, six patients with multiple dislocations and 18 controls, they showed that a single dislocation does not result in significant functional impairment. However, with multiple dislocations, their patients walked significantly more slowly and had a limp. We looked at the quality of life of patients using the OHS, 13 which has been validated for both primary and revision THR. 31 We also used the EQ-5D questionnaire. 14, 32 With the OHS, patients who dislocated their hips on more than one occasion reported a worse outcome than those who only dislocated once. Patients who had a successful revision procedure reported significantly worse outcomes than those who had only dislocated once. There was no significant difference between those who had undergone revision and those with recurrent dislocation. However, if the revision failed, the outcome was significantly worse than that of both the stable and the recurrent dislocation groups. Revision surgery was the only significant factor affecting the variance in the OHS. Patients in every other group had a significantly worse functional outcome than those in the control group.
Our study describes the natural history of a first dislocation after primary THR and attempts to clarify the influence of different factors on the functional outcome of patients, By this, we hope to inform surgeons who can in turn advise their patients more accurately and answer the common questions raised by Li et al, 10 such as the probability that a closed reduction will render the hip stable, the likelihood of having another dislocation, and the need for surgery to stabilise the hip. It may also encourage surgeons to try and reduce the incidence of dislocation in the first place. The use of newer prostheses, such as large-diameter metal-on-metal hips, 33 may reduce the dislocation rate after primary THR. However, the importance of the other factors that contribute to stability should also be appreciated. 34, 35 No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
